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REMARKS 

Claims 1-61 are currently pending in the above-identified patent application. 
Claims 1-6, 24-34, 37, and 39-61 have been withdrawn from prosecution, and claim 
7 has been amended. No new matter has been added by the amendment to claim 
7, since addition of the word "continuously" to more accurately describe the step of 
extruding the composition through a spinneret into a coagulant to form a polyaniline 
fiber, finds support on page 5, lines 25-27, of the subject Specification, as originally 
filed. Therein, it is stated that: "Benefits and advantages of the invention include the 
ability to continuously spin polyaniline fiber having selected properties, and to 
change these properties by manipulating the dopant molecules In the polyaniline 
fiber." 

In the subject Office Action, the Examiner rejected claims 7-23, 35, 36 and 
38 under 35 U.S.C. 102(b) as being anticipated by either Adams et al. (WO 
99/24991 A1) or Pomfret et al. (Article, "Inherently Electrically Conductive Fibers 
Wet Spun from a Sulfonic Acid-Doped Polyaniline Solution"), since the Examiner 
stated that Adams et al. (in particular, page 4, lines 26-30; and Examples 3-5) and 
Pomfret et al. (in particular, pages 1351 and 1352) teach a process of making 
polyaniline fiber by spinning a polyaniline composition through a spinneret into a 
coagulant. The Examiner continued that the recited amounts (i.e., mass 
percentages) are inherent in Adams et al and Pomfret et al principally because 
Adams et al. and Pomfret et al. teach 60% doping (of the polyaniline), and that the 
recited temperature is inherent in Adams et al. and Pomfret et al. principally 
because the spinning processes in these references appear to occur at room 
temperature (i.e., about 25'C) and polyaniline is generally synthesized at relatively 
low temperatures (e.g., about - 25*C). 

Applicants respectfully disagree with the Examiner concerning this ground of 
rejection for the reasons to be set forth hereinbelow. 

Claims 7-23, 35, 36 and 38 were rejected under 35 U.S.C. 103(a) as being 
unpatentable over Adams et al. (WO 99/24991 A1) or Pomfret et al (Article: 
"Inherently Electrically Conductive Fibers Wet Spun from a Sulfonic Acid-Doped 
Polyaniline Solution"), since the Examiner stated that Adams et al. (in particular, 
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page 4, lines 26-30; and Examples 3-5) and Pomfret et al. (in particular, pages 1351 
and 1352) teach a process of making polyaniline fiber by spinning a polyaniline 
composition through a spinneret into a coagulant The Examiner continued that the 
recited amounts (i.e., mass percentages) would have been obvious to one of 
ordinary skill in the art at the time the invention was made in the process of either 
Adams et al. or Pomfret et al. principally because Adams et al. and Pomfret et al. 
teach 60% doping (of the polyaniline) and to manufacture polyaniline fibers having 
desired characteristics and/or properties, and that the recited temperature would 
have been obvious to one of ordinary skill in the art at the time the invention was 
made in the process of either Adams et al. or Pomfret et al. principally because the 
spinning processes in these references appear to occur at room temperature (i.e., 
about 25"C). and polyaniline is generally synthesized at relatively low temperatures 
(e.g., about -25'C). 

Applicants respectfully disagree with the Examiner concerning this ground of 
rejection for the reasons to be set forth hereinbelow. 

Turning now to the rejection of claims 7-23, 35, 36 and 38 under 35 U.S.C. 
102(b) as being anticipated by either Adams et al. (WO 99/24991 A1 ) or Pomfret et 
al. (Article, "Inherently Electrically Conductive Fibers Wet Spun from a Sulfonic 
Acid-Doped Polyaniline Solution"), applicants wish to point out that subject claim 7, 
as originally filed, recites in part "... adding between 6 and 14 mass% of a mixture 
of 2-acrylamido-2-methyM-propanesulfonic acid (AMPSA) and polyaniline 
containing between 2 and 12 mass% of water to dichloroacetic acid (DCAA), such 
that there are between 30 and 100 molecules of AMPSA per 100 aniline repeat 
units of the polyaniline, forming thereby a composition, wherein during said step of 
addition the temperature of the composition d oes not rise above about 35 °C; ... .", 
emphasis added by applicants. The explanation of the two underlined portions of 
claim 7 may be found on page 11, lines 13-21, of the subject Specification, as 
originally filed, wherein it is stated that: The stability of dope solutions against 
gelation decreases with increasing solids content and with increasing polyaniline 
molecular weight. Thus, prior to the present invention, the period of usefulness of 
high solids content/high molecular weight solutions has been short. PV maintaining 
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lower temperatures during m M no. and adding water to the solution, gelation of 
PANI.AMPSAWDCAA solutions can be significantly retarde d. Since the 
temperature of the solution increases during mixing with increasing viscosity due to 
viscous dissipation of energy, solutions were placed in contact with a cooling bath 
during preparation, and the solids were added at a rate sufficiently slow to keep the 
solution temperature below about 35 °C. B . emphasis added by applicants. TABLE 1 
of the subject Specification, as originally filed, shows that mixing times ranged from 
10 to 15 h. The addition of water and the maintenance of lower temperatures 
during the mixing of PANI.AMPSAo* with DCAA have been found by applicants to 
substantially retard the gelation process for high solids-containing solutions. This is 
important for continuous spinning of polyaniline fiber, where spinning solutions are 
fed into a spinneret over some period of time after their preparation. 

Claim 7, as amended, further recites continuous extrusion of the composition 
through a spinneret into a coagulant to form a polyaniline fiber. 

By contrast, beginning with the second full paragraph of Col. 2 of page 1351 
of Pomfret et al„ it is stated: "In this paper we report fibers spun form solution of 
PANi doped with AMPSA in DCA. The polyaniline used in these experiments is 
high-molecular weight polyaniline synthesized at - 25 °C; a detailed description of 
this synthesis is presented elsewhere. During these investigations, we employed 
various ratios of PANi/AMPSA in the spinning dope. The standard mixture, 
however, was a 1:0.6 mole ratio (which we term 60% "doping", PANi/AMPSA«>.6>>. a 
ratio that we have found favorable from our work with previous doped PANi 
systems. The appropriate amounts of PANi and AMPSA powders were mixed using 
a mortar and pestle. The powders were then a dded to DCA and stirred under 
nitrogen at 20.000 rom for -10 min using an Ult ra-Turax T25 homogenizes The 
amount of DCA used varied according to the concentration of solution we were 
preparing. The maximum concentratio n achievable before the solution became too 
viscous to spin was 10%. The standard solution used for spinning consisted of 9 
wt.-% solids in solution. This solution was poured into the cylindrical stainless steel 
dope pot of our spinning rig, the top end of the rig attached to a high-pressure 
nitrogen line, and the bottom end just submerged in the coagulation solvent. ... 
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There was no uptake mechanism employed: the fiber w as simply removed from the 
coagulant when the spinning wa s complete. Hence fiber characteristics vary along 
the fiher. Qnlv short lennths of fiber were spun at each instance, however, causing 
such variations to be small. After being removed from the coagulant, the fibers 
were allowed to air dry.", emphasis added by applicants." Clearty. Pomfret et al. 
does not teach maintaining the temperature below 35 °C during the mixing process 
of PANI/AMSPA with DCAA. A mixing time of 10 min.. without cooling, would 
permit a significant temperature rise in the solution. Moreover, Pomfret et al. does 
not teach adding water to the PANI/AMPSA mixture before addition to the DCAA, 
nor does it teach continuous fiber spinning. Therefore, applicants respectfully 
believe that Pomfret et al. not only does not anticipate the present claimed 
invention, but also teaches away therefrom. 

In Example 1 of Adams et al. it is stated that: "Polyaniline (3.467 g) was 
ground by pestle and mortar with AMPSA (4.533 g, 57 molecules per hundred 
nitrogen atoms in the polyaniline) using a glove box with dry nitrogen atmosphere to 
avoid gelation. The ground mixture was added to dichloroacetic acid (92.0 g) to 
give a mixture with a solids content of 8% by weight (or about 12% w/v, as the acid 
has a specific gravity of about 1 .5). The mixture was homogenised for 1 0 min. in a 
Ultraturrax homogenizer running at 20,000 rpm. The homoaenization/protonatiQn is 
appreciably exothermic" , emphasis added by applicants. In Example 2 of Adams 
et al. it is stated that: "Polyaniline (0632 g) was ground with AMPSA (0.868 g, 60 
molecules per hundred nitrogen atoms) and added to dichloroacetic acid (28,5 g) 
and homogenised, using the same procedure as before but under ambient 
atmosphere as the solids content was o nly 5%. at which level gelation is opt 
experienced .", emphasis added by applicants, while in Example 3, first paragraph, it 
is stated that: "Polyaniline (1.517 g) was ground with AMPSA (2.083 g, 60 
molecules per hundred nitrogen atoms) and then added under nitrogen to 
dichloroacetic acid (36.4 g) over a 5-minute period while homogenizing at 20,000 
rpm. generally as in the preceding examples. Homogenising was continued for a 
further 10 minutes to obtain a 9%-solids mixture (by weight - about 15% w/v). TJie 
mixture was transferred immediately, witho ut coolino. to a cylindrical dope-pot 25 
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mm in diameter having at its bottom end a 140-mtcrometre filter and a spinneret 
consisting of a single hole with a diameter of 150 urn.", emphasis added by 
applicants. 

Adams et al. also clearly teaches away from the present claimed invention. 
First, Adams et al. does not teach maintaining the temperature of the PANI/AMSPA 
mixing process with DCAA below 35 °C. A mixing time of 10 min., without cooling, 
would permit a significant temperature rise in the solution. In fact Adams et al. 
states that the homogenization/protonation is appreciably exothermic, but fails to do 
anything about it. Moreover, Adams et al. does not teach adding water to the 
PANI/AMPSA mixture before addition to the DCAA, nor does it teach continuous 
fiber spinning (only 10-29 mm long fibers are reported in Adams et al.). Therefore, 
applicants respectfully believe that Adams et al. not only does not anticipate the 
present claimed Invention, but also teaches away therefrom. 

Since Pomfret et al. and Adams et al. teach away from the present claimed 
invention, applicants believe that the Examiner has incorrectly combined these 
references in the rejection of claims 7-23, 35, 36 and 38 under 35 U.S.C. 103(a). 

In view of the discussion presented hereinabove, applicants believe that 
subject claims 7-23. 35, 36, and 38, as amended, are in condition for allowance, 
and such action by the Examiner at an early is earnestly solicited. 

Reexamination and reconsideration are respectfully requested. 



15 

PAGE 17/17 1 RCVD AT 7/24/2006 4:36:39 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-5/8 * DNIS:2738300 * CSID: * DURATION (mm-$$):04-34 



Date: July 24, 2006 




Reg. No. 3dj459 
2026 Caribou Drive, Suite 201 
Fort Collins, Colorado 80525 
Phone: (970)492-1100 
Fax: (970)492-1101 
Customer No.: 27479 



